dicator, acting as a semipermeable membrane that allows the ammonia to diffuse but excludes the hydroxyl ions of the samples from reaching the indicator. The color developed as a result of the chemical reaction is measured by reflection densitometry
(3).

Manual urease/GLDH method:
Protein-free supernates of fresh patients' sera samples were prepared as described in the 1976 FDA Proposed Class Standard Assay for Glucose (4 
Evaluation of precision:
We followed the NCCLS "Abbreviated Precision Protocol" (1), using 20-, 30-, and 100-iL volumes of lyophilized commercial sera, reconstituted daily. The entire protocol representing one analytical run was repeated three times (once for each sample volume) in the morning and three times in the afternoon each day. A total of 120 runs was performed on 20 separate days. The 20 working days were grouped into four groups of five consecutive days. The instrument was calibrated before each run. Each run consisted of five groups of three precision samples (a total of 15 samples), with nine quality-control samples (three each of high, medium, and low analyte concentrations) run between the sample groups and after the last sample group. The sample groups were treated as units; the order of samples one, two, and three within the groups was specified by the group number, and the groups were never disrupted by insertion of another sample among the three.
"H," a sample of "high" analyte concentration. a sample of "mid" analyte concentration. a sample of "low" analyte concentration. 
PSEP-1 defines estimation of carryover as follows:
An estimate of percentage carryover may be obtained from the following sequence of observations: H1 L2 L3 and L1 H2 H3. If it is assumed that H3 and L3 are not affected by carryover since they are preceded by samples of the same concentration, then percentage carryover may be estimated by: (a) p = (L2 -L3)/(H1 -L3) X 100.
The same estimate of p' can be obtained from the sequence L1 H2 H3: of the Ektachem, precision and accuracy were evaluated with 20-, 30-, and 100-1zL samples of patients' serum in the sample cups. While the total random analytical error of glucose determination with the Ektachem was somewhat higher when lower volumes of samples were used (7), the results of urea determinations did not show the same tendency. Table 1 Carryover had no detectable effect on run-to-run and total standard deviations.
Results and Discussion
The recommended clinical decision value for blood urea nitrogen concentration is 270 mg/L (6, 11). The generally accepted and recommended (6, 8, 11) performance standard for random analytical error at this urea nitrogen concentration is 20 mg/L as one standard deviation. The random analytical error of Ektachem urea nitrogen determination, by itself, was considered acceptable because the upper 95% confidence and tolerance limits for the total standard deviation (Table 1) were less than 20 mg/L below the 410 mgfL urea nitrogen concen-
tration.
Estimation ofpercent carryover:The absolute absence of carryover is very difficult to prove in the presence of random variability.
The information presented in Table 2 allows one to state that a claim of zero carryover could not be rejected, because all the 95% confidence intervals for the estimated percent carryover included zero.
Accuracy
Accuracy of the Ektachem
was assessed from studies of analytical recovery, linearity, specificity, and by method comparison by analysis of patients' sera samples with the manual urease/GLDH method, the Beckman System I Analyzer, and the Ektachem. The information in Table 3 is presented to provide the reader with a point of reference as to the precision of the comparison methods in our laboratory. The
within-run
and total variabilities of the manual method were highly concentration dependent. At the lowest urea nitrogen concentration, the manual method had the highest total random error, whereas at the highesturea nitrogen concentration, this method had the lowest total variability. The total, within-run, and run-to-run variabilities of the Kodak and
Beckman instruments were similar in magnitude and they were much less concentration dependent than those of the manual method.
Recovery and linearity:
The information presented in Figure 2 demonstrates that the Ektachem urea nitrogen analysis was linear to at least 1187 mgfL.
Specificity:
The specificity of Ektachem serum urea nitrogen determination was estimated by testing the effects of Table 5 and in Figure 3 . The mean values for the manual method and for the Ektachem were not statistically different. The mean #{149} Probabilityof x and y mean values being equal.
Defined In ref. 9 .
," 
Effects of sample volume on accuracy:
To test the microscale capabilities of the Ektachem, method-comparison studies were carried out with 100-, 30-, and 20-oL samples of patients' serum in the sample cups. To establish the equivalency of urea nitrogen determinations under the various conditions, we compared the regression lines shown in Table   6 to each other, using standard methods of covariance analysis The fact that the systematic analytical errors calculated from the three regression equations (Table 6 ) were similar in magnitude for each urea nitrogen concentration further support this conclusion.
Acceptability:
We chose to use the statistical methods of
Westgard et al. (8, 11) to assess acceptability. We calculated random error from the NCCLS precision protocols, using total variability (Table 1) as a measure of random error. Data obmined from method comparison by analysis of patient samples (Table 6 ) were used to estimate systematic analytical error. Table 7 presents the calculated 95% confidence limits for the estimates of random, systematic, and total errors.
The magnitude of allowable analytical error depends on the analyte in question, on the variation of expected concentration within and among individuals, and on the clinical-decision values for that analyte. For serum urea nitrogen, the recommended clinical decision value is 270 mg/L (6, 8, 11) . The recommended allowable random analytical errors (1.96 X SD) are 27, 30, and 40 mg/L, and the recommended allowable total error is 50 mg/L (6, 8, 11) . We judged that serum urea nitrogen analysis with the Ektachem was acceptable, because the upper
95% confidence
limits of all components of analytical error (Table 7) were less than the recommended performance standards.
In our previous report (7), we summarized our assessment of the negative and positive characteristics of the Ektachem. Briefly, an undesirable characteristic of the Ektachem system is the sensitivity to sample viscocity. Positive characteristics of the system are precision, accuracy, and reliability.
The instrument did not report false results if the sample volume was not sufficient for analysis or if a clot formed in the sample cup. The stability of the reagents, the stability of the instrument calibration (for several days) (15) , and the simplicity of the instrument each contributed to economy and convenience of operation.
